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Die Erlhdung betrim ein Verfahran nach demOber- 
begrtff des Prtantowpruchs 1 und eine etefcrochirurgl- 
scho Vbrftdttung nach dem Oberbegrttf des 
Anepruches 7. 

Bei stark dujchblutetern Btogewebe k°*f*Jj^|*®*^ 
das Eitoidernte, unter Vemendung der Hodrfrtqum- 
Chkurgie Gewebeoberflflchen bartftrungetos und 
^•IdvnaBio zu toaguSeim Kanwnfia^^dtesma 
der Gogenanrrten SprOh-Koa^iation to* Spray- 
Kbagulaftm bel hohen Hoc«requ«nzapannungen im 
B*e*c*ivonKic^rjewerte^ 
torrvenfenetlen TecTv* 1st dm UnregeinwQiwi des 
UcMbogerlbereHsh* und cfie Gefahr, die Gewitoeober- 
ftachemto too nlaerta 

Eine Vertjesserung wurde dadurch erztett. daB 
durch ElnbtaBen emas Edelgases 2. a von Argon sin 
lonislerurigspfed ojschetfen wurde, der zur Verbease- 
rung der CaelehmaaipkBrt bei der KbagUatton von 
O^vebeoberftachen beibug. Etn demrtigee Verfahren 
tetz.RinderEP0333 177A1 bewhrieben. Nachtei 
dieses Verfahrer* 1st die Vemendurni del recW teuren 
und in KBniken hfiuflg richt vertQgbenm Edelgasea. 

Das Zlet der vor^ci^ Sflndi^ beste ht dttln, 
etn Verfahren und eine VbrrteHung der elngangs 
gerunrrten Qattung zu echaflen, nrttete danen einlora- 
sienjnGSptadtmBeretchderak^ 
cheren MaBrwhrnen zur VertOgung 9 ecM "j"** 

Zur LOeung cfieeer Aufgabe sW die Merkmale der 
PatenfansprOche 1 und 7 vorgeseherv 

Der Erfindung Begt dor Gbwd^edanke zup'unde, 
daB em tonteiervwtad auch mit anderen Meolen ah 
gdatgasen mogfich ist. Ata vorteBhatt hat slch Harbel 
die Erzeugung etnes Aerosols aus einer rtiederprozenfl- 
gen rtbcrrseizttsung herauagestatt. Die Kontotaflon 
von HochfrBquenz an der akfiven Bekfrode einer eiekr 
troK*in*gischen vbrrichtung nrnt elner NaCKosungist 
t rwarbate^doohwun^diesaW 
um ein AnWeben der Bektroden am Btogewebe zu 

Wnd BfrKajngsg^^ ein Aerosol 

mit einem gewissen 3pWru*wz.&8,5bar umdie 
Bektrode henangtspOtt bzw rrerwvjeblaeen, wooUch 
ein lonteterungsKagal mn deftnlerter DUrwnslonierung 

entsteht. 

Ate podtlve Eftekte des ertWungsgar ntttei W- 
fahrens eryeben sfch de Verwendung von verfOgbaren 
Median, z. a desfiKertam vaster, CO2. NaCKAsung, 
etoe g^etehmftBlga Koa^jutetton des Btogewebes In 
elner festumgrenzten Rache, eine gednge Qefahr elner 
Karbonfeiensig. etne KuWung der Bektrode, keine, 
sonst Gbfiche Raixhbfldung und ketnedai Geructatti- 
dung durch Verbrennen von Gewebe. 

Vbrtsfihefte AustOMmgen des erflndungjgernaeen 
Ven^hreraeMAjrc^cfleAnspr0che2bis6 
hafte Augtehrui stamen der erfoiUiiy^naBen Vtar- 
riohtung durch cfie AnsprOche 8 bis 10 getemuwUmet 
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Die Erfindung wW Im folgenden befeptetewetee 
a^THndderZeichnungbesghriebeniintf 

Rgurl elnen schamafechen Schnitt elner rein be*- 
apletayelsen AusSQhningsfomi elner erflrv 
o^mgsgemaBen elektroohlrurglschen 
Vorrichiung zur Saeugung einea Aerosol- 
strahfs um elne rTOCf*equenz<rrifurgacbe 
Scrmeldelek&odeherurrv 

h«fiernvonderHaridde5Benut2en5 BrpjeHbaren 
hohtxy^ertonnlgen rnstrwrientenWrper t1 tat toaxtal 
elne hochfreo^enz-chinjnjteci>e SchnekWektrode 12 
anyw^ dis gegsnofce? dem dls^sr cffsnsn Ends 
13daarohrtoma^lnst^ elnSOck 
zurtkiometzt tet und rret einer Zuleltu^ 12* verbuiden 
ist <6e slch * von einer (softening 14 umgeben - mit all- 
seitigam Abstand von der bmerrwaivJ dea rohttotmlg^ 
ti ti>U UJ i> ftn te nk orp6rs 11 nach htrrten eratreckt vio im 
Bereteh des pradrnalen Endes seftlteh ski Hochfre- 
quenzanschluB 15 vorgasahen ist an den eine geeig- 
nete Hochkequenzepannung, die von einem ruoht 
dargjestetten Hcxirfreo^enzg^nerator erzeug4 wird, 
antegbar ist Die zugeWWge NeutraJeteWrode lst an 
gaeigneter StellB des Pateterfttyere angeoroViet. 
Der cftstaie Berelch des im Qbrigen a us MelaH beata- 
henden Irgtnjmartterdtfrpers 1 1 ist aus einem Iso fleren- 
den Material IV hargeataBt welches slch nach hkrten 
bis Qber die teoDarung 14 der ZuWtung 12* erskeckt 

Die Zutekung 12* mit der laoierung 14 wird durch 
geeignete HaJtenmgen 16 vorzugaweiae KoaxlaJ kmer- 
haJbdes IrietniniantenMrpem 11 gehalten. Die einzet- 
nen Hatterungen IB slnd ieweas uber den Umfang um 
die teoBerung 14 herum mtt solcriatn Atetar^ angeord- 
net daB dazwischen in axialar Rlchtung ein ausrei- 
ohend dlmertskiriiertar Strtkming^lurchgang vortegt 

/vji pmxirnalen Ende des lnstrumenter*Ofpen> 11 
sind settBch bzw. axial zwei Zuruhrrohre 17, 18 in das 
Innare des instrunnentenkDrpers 11 Nfieingeftihr t An 
das Bohr 17 wild etne Lekung angeechkwsen, mrttete 
derer balaplalswetse eine 0,9 %4ge Kbchaatzlosung 
zugetOhrt wild. Daa awal ehgetthrte Rohr 18 tet an 
ektan OruckluftanacttuB ano^^ 
tuft ais Tragergas beaitfschlaojl warden kartn. 

trmerhat) des Hohetuimaa 19 des Instrumenten- 
koipera 1 1 weteen tifta Rohra 1 7, 1 8 Offnungen 20, 21 
aur. durch wekhe cfie Kcchaalzloaung bm ckeLufteoln 
den Irmenraum 19 tanetigedrOckt wetden. daB es zu 
olner Zerstadbung der KocrtsaWOsung kommt d. h. zur 
BSdung aktes Aerosols 20, welches autgrund des 
Drudoutaus InabeBondere djrchdasRo^iBlnRtcrV 
tung des PfeBee durch den Instant itunkorper 11 zum 
dttalen Ende 13 Nn strOmt und deflate ksgelorrnlg 
enreHerncres Aarosok)OraM b^ 
trttt welches bzw. weteher somlt de Sjpttze der ScftnekS* 
elektrode 12 und das von dieser zu koaguOerende 
Ot^ewebe urrigftit Durch de hone Spannung der 
ScrmeMaktrode 12 wad das Aerosol tonfciert und 
somit sine ionrsierte Strecke zwischen Schnetdelek* 
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trode 12 und Bioaswebe gebfldet auf der sloh dam dn 
besonders uttdii* B Jger und damtt auch boBondors 
gut kMUsrbarer Uchfcc^ausbWet 

Dm DfucMuft-ZuMwrahr 18 1st derart wait ndaJ in 
das Irtwedas Mrtmrtatopm 11 Nntfngetthrt 
daB easw Aa*Maduaa 20 •** unrttaetoar oberhato 
und ebwHnter der vwl«rf«itt^AiirtritlKl0w21 
dee FtQssJg^ZulliwYchfee 17 benndet Auf cfleee 
Weisesaupt dauberdto Auesltteduse 21 strcmende 
Lull Rasssjhtt aus dan Rohr 17 an und zertfaubt sie 
gWghxertioajrBWuiQd<BA«foeote22. 

Start der durch da Rohre 17, 18 gebfldeten Zar- 
rtaubuii u iwfrt ch lung Nomto auch sin UlsaachaBtfor- 

hcuiuf am new. «u miuiwiwwwK« 

Abslardvondeeemvcfgesetvjnsein^ « 
wared* U»«rfJ « fr* n *cfcr Obey emsn AerosolZutet- 
t u ito se ch ta uch frit dam tnneren dee kiUrumtnttntor- 
port 11 zu verttindon. 

Pateotariapruohe 50 

1. Version zurbsrunruric*^ 

man von Btogewebe mHtai* eines Uchtoogetis, 
d«f durch de von elnem Hc^equenzynanrtor 
erzeuqte H u oh ip enn u nQ an ahem rtocmVsquanr- ss 
chfrufltechan Inatntnent e rzsupt wed. 

daB mr Schaffung einer icf*tartanStrack»«rdla 
attentate Uchl>c*enbildun8 untar \%wen- 

deter AamoJatraN in ate Region, wo der 
Lichtbogen rich Mdan aol und aich aine an ainar 
Httthfrequorwparswg angelegte BeMrode (12) 
oaflnoat, QeeciacKiWBo. 

9$ 

2. Vartahren nach Anqpruoh 1 ( 
cteduichp^ hawtf aichmt 
daBdemAertJsdstrahlzurVefb^ 

faNgje* tonan, z. a NaCI odar KJ, bdoarrwcM 



3. VerfehrannadiAitBpniGh1oder2. 
dadurch gakaiHitakhnali 
daB dar Aermoterahf durch eina 0,9 %4oa Kocb- 
aaizlosunffgabilcMaM. 45 

4. VerWren nach einero der *>r^^ 
cha. 

dadusch 0akawKBalotinaCf 

daB das Aerosol nach dam Zerslftuberprinzip und 50 
kwbaaonderedu^f^wtealnVeroBsarausQO- 
bfldaten Zefstauber erzeugt arird. 

& tortahran nach alnam dar Anaprttohel WsS, 

dadurch geeatBixsJchfieaj ® 
daS das Aeroad durch dnen UHraecrnRvemebtor 
erzeugt wed. 



6. VBfl ah ran na ch einem dar vorrwyhefrie* AiejprO- 
che» ^ 

dadurch ojaaajnniaichna4| 

daB alt Iraoarojas for die Bttdung doe Aerosols, d. 

h. for dia Zersaufaung dar tm Aeroaot erfheiienen 

Fttrtgttt urn undtodst Htortandrodd undfoder 

S&ttoffverw^ndrtws^ 

druckctoalraQera^^airistaabarisL 

7. Bektrochirurtfscha Vbm^htung mtt etiar an elne 
von einam Hocraraouaiirga^ator areauqta Hoctv 
frBquarizspannung anlacjbaran AMketofctrode (12) 
und ainar NautrataWofoda zur Erzaugung atnaa 

y^i^KQggwg bn Fiosa&abs iwaate bafQhriffvm^ 
aerObaniacriante^^ 

fOhotig des >Mahrm nadi alnam darAnsprucha 
Ibis 6. 

dadurch gaajantualchnati 

daB ato alna AaiuiAjbtraW^ckfli^nponanla 

(17,18,19) auhvatet waichs einon untar Varwen* 

OimQeineBTrftcjanjBajaaundebBrFKW 

daten AaroacartwN In den Bareioh um dtoattve 

Baktroda (12) tchickt wo der Uchtecjen c^lcfet 

i^anjon aol. 

8. VbrricrihnjriachAft8prujh7. 
dadurch uaaaiinialrhtiat, 

daB ola Aaioac4ia^&zaAJgui» U4 ^^ 
•inan ZarataubarkanaJ (19) mM alner AuatrittadOaa 

(13) ajuhveM undtodar daS cBe AmowjUu1«- 
EBeugufaj ftWailiu iwi to etnen UttmichalVBrnetofcr 
umfeBt der waMweiea fan Mandgriff (11) odar 
auBertvJb das HandgrHfe anoaorchat und durch 
aim Schawdivarbiivlung mt dam Handgrip (11) 
varbundan ist uncVoder daB da aMto Hocrrfn> 
quanzsWdrode (12) wizugEwo to mtttlg tm Zar- 
stftubar- bm UtfraadtaJhabafta^aJ (19) 
angtofdnat ist unorodar daB da Zenrtftubsr-Ator- 
n«bf«-aa»*odan*rwrdrw^ 
Handgrifl (11) urterosbracW 1st a«batderbzw.dto 
Hochtaiuaiiza^sclaoasa (16) und dto -ffftgerges- 
fnoasloWtsansahlussa (17. 18) abenfass am 
HandgrW (11) vorgesahsn sind. 

a \torrtcfihjngnaxh^ 
daAychgitomiaMiiwi, 
c^cteaMtve BaMrode (12) gegenOber dar Aus- 
tritedusa (IS) dss Irgbnwtartfa nk Brpars (11) etas 
arfOckMrsstt ist undtedar daB dn ftKSva Bak- 
trode (12) nadaV odar stabarBg uAgabfldat 1st 
undfoder daB dar dlstala Beralch des (rrstrumsn- 
tefMrpars (11) aus lsosarri«tenBJ{11lbestBht 

ia \torn^htungnaxziai nOT 
dadurch gaasnrtzatchnat, 
daB dte aMve BeMrada (1?) an alna sich Im lnatn> 
msfitenhorpar (11) ttngs arstradasnde Hochfre- 
quenz-ZuleRurtg (12) angaschtosean tst die von 
elner IsoUarung (14) umgaban 1st und/odar daB 
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avtechen dar Zufettung (12) n* aWivw aeWroda 
(12) torn dar Isofaion (14) dar Arfetfung (12}und 
dar Inncnwand daa b i U iuiinntonfcOrpeft (11) vor- 
zugswafee teoSaranda ttctmfchata (10) derart 
ar^aordnat aind. da£ waachan an e&nar baafimm- s 
ten axiaten Stale doc InstrumertanWJrpers (11) 
angaoitkwten Abaawttaftam (16) auaraichand 
PtaixfOrdaoagtiaknOirchgangdwAafoaofevor- 
handan 1st. 
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TRANSLATION FROM GERMAN 
(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (51) Int CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22\ which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily iocalizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1 . Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atoraization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11')- 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12 # ) extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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